DNA sequence preferences at sites cleaved by human DNA topoisomerase II in response to novel quinolone derivatives.
We have examined the DNA cleavage site specificity of human type II DNA topoisomerase in the presence of each of five novel quinolone derivatives. Each quinolone derivative inhibited the human enzyme, inducing double-strand breaks with a four-base stagger. Break sites generated in response to each derivative had a predominance of C in the 3'-terminal position. Consensus sequences derived for cleavage sites induced by each derivative were strikingly similar, not only at the 3'-terminal position, but also at additional positions on either side of the broken phosphodiester bond. Analysis of these consensus sequences yielded information about possible interactions of specific substituents on the quinolone derivatives with DNA and/or topoisomerase. Comparison of the quinolone-based consensus sequences with those derived for cleavage sites generated by the human type II topoisomerase in the presence of either m-AMSA or VM-26, or in the absence of drug, provided compelling evidence that DNA cleavage sites include two domains: one which interacts with drug and a second, larger domain which interacts with topoisomerase.